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function.
Several biomechanical treatments for knee OA have emerged with the
goal of reducing pain, improving function and halting disease pro-
gression. These treatments aim to unload the diseased articular surface
by using wedged insoles, foot orthoses, unique shoes or valgus braces.
The aim of this study was to examine the effect of a biomechanical,
home-based, gait training device on gait patterns of obese patients
suffering from knee OA.
Methods: This was a retrospective analysis of 105 (32 males and 73
females) obese patients (BMI >30 kg/m2) with knee OA. All patients
underwent a computerized gait test to characterize spatio-temporal
parameters and were asked to complete The Western Ontario and
McMaster Osteoarthritis Index (WOMAC) questionnaire and SF-36
Health Survey. Patients were ﬁtted with the biomechanical gait training
device and received home-based exercise program. Patients returned to
the clinic for additional assessments of gait patterns and clinical
symptoms following 3 and 12 months of therapy. One-way repeated
measure ANOVA was applied to determine signiﬁcant changes over
time, p-value was set to p < 0.05.
Results: A signiﬁcant reduction in pain, stiffness and functional
limitation was seen after 3 months of therapy with an additional
improvement following 12 months of therapy. Pain decreased by
34.7% following 3 months of therapy and further decreased by an
additional 11.0%. Functional limitation decreased by 35.0% following
3 months of therapy and further decreased by an additional 9.7%.
Both Physical Scale and Mental Scale of the SF-36 increased sig-
niﬁcantly following 3 months of therapy and further increased fol-
lowing 12 months of therapy.
Signiﬁcant improvements in gait pattern were found in all parameters
after 3 months of therapy with an additional improvement following 12
months of therapy. Gait velocity increased by 11.8% following 3 months
of therapy and further improved by an additional 4.3%. SLS of the more
symptomatic knee increase by 2.5% following 3 months of therapy and
further improved by an additional 1.1%.
Conclusions: Obese patients with knee OA complied with a home-
based exercise program using a biomechanical gait training device.
Patients demonstrated a signiﬁcant improvement in gait patterns and
clinical symptoms mainly after 3 months of therapy with an addi-
tional improvement after 12 months of therapy. This therapy may
help obese patient with knee OA to become active and persist with
an exercise program that will lead them to relieved pain and
improved function.680
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Purpose: The increase in prevalence of osteoarthritis (OA) in post-
menopausal women suggests that changes in either circulating sex
steroid concentrations or tissue response to sex steroids may have a role
in the pathogenesis of OA. The aim of this study was to examine
whether circulating sex steroid concentrations were associated with
the incidence of total knee and hip replacement for OA.
Methods: 2,621 women with circulating sex steroid concentrations
measured in blood samples drawn at recruitment (1990-1994) were
selected from the Melbourne Collaborative Cohort Study (MCCS). The
incidence of total knee and hip replacement for OA during 2001-2011
was determined by linking MCCS records to the Australian Orthopaedic
Association National Joint Replacement Registry.
Results: 115 women had total knee replacement and 99 had total hip
replacement due to OA. Greater log estradiol concentration was asso-
ciated with a lower incidence of knee replacement (hazard ratio (HR)
0.70, 95% CI 0.50-0.96) and greater log androstenedione concentration
was associated with a lower incidence of hip replacement (HR 0.70, 95%
CI 0.52-0.93). In contrast, greater log sex hormone binding globulin
(SHBG) concentration was associated with greater incidence of hip
replacement (HR 1.70, 95% CI 1.05-2.77).
Conclusions: Lower estradiol concentration is a risk factor for knee OA;
lower androstenedione concentration and higher SHBG concentration
are risk factors for hip OA in women. The ﬁndings suggest a role for
circulating sex steroids in the pathogenesis of OA and that modifying
these steroid concentrations may provide potential strategies for the
prevention and treatment of large joint OA.
681
INVESTIGATION OF THE RELATIONSHIPS BETWEEN OSTEOARTHRITIS
AND OSTEOPOROSIS USING DUAL ENERGY X-RAY ABSORPTIOMETRY
IMAGES
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Purpose: Osteoarthritis (OA) and osteoporosis (OP) are diseases
affecting joints and bones. OA is generally assessed using radiographs
and OP by Dual Energy X-ray Absorptiometry (DXA) scans however OA
can also be assessed on DXA images using Kellgren Lawrence Grading
(KLG). OP is a well understood disease, with effective treatments (e.g.
bisphosphonates) that prevent or delay fracture. However we do not
fully understand OA and there are no effective disease modifying drugs.
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able to tell us more about OA, particularly those of the general pop-
ulation used as a screening tool for a clinical trial.
The aim of this study is to measure the frequency and severity of hip OA
from DXA scans in a cohort of postmenopausal women and investigate
the relationship between OA, OP and bone density and whether these
factors can predict the 10-year probability of Total Hip Replacement
(THR).
Methods: The North of Scotland Osteoporosis Study (NOSOS) is a pro-
spective longitudinal study comprising 1,847 women aged 60-82 years
recruited from the general population in Aberdeen (N¼1108) and
Dingwall (N¼811). DXA images of both hips were obtained at baseline
(2001-2003) using LUNAR PRODIGY scanners. Intra-reliability for KLG
was assessed using 101 images by Quadratic Weighted Kappa (QWK)
using the Atlas of Standard Radiographs of Arthritis (2005). 1455 hips
from 744 women from the Dingwall cohort were KL graded and pres-
ence/absence of joint space narrowing, osteophytes, sclerosis, cysts and
deformity recorded. 4 hips (3 participants) were excluded for poor
image quality, 1 participant was excluded due to a fused hip joint. The
hip with the highest KLG was used to classify OA severity. The OA
threshold was set at KLG2. Comparisons between KLG, baseline
NOSOS variables, and 10 year Scottish Morbidity Record data for THR or
hip fracture (ICD codes) were tested using SPSS. One way ANOVAs and
Kruskal Wallis were used to compare KLGs with anthropometric
measures and hip and spine T-scores (bone density). Chi-squared was
used to compare KLG with OP and logistic regression to test whether
KLG could predict 10-year THR or hip fracture (adjusted for age, weight
and height).
Results: Intra-reliability for KLG was “very good” (QWK ¼ 0.86). 4% of
women showed no radiographic evidence of OA (KLG0), over half (58%)
of women were KLG1 and 38% (N¼283) had radiographic OA (KLG2).
Participants were aged 59.3-80.8 years (median 69.2). Signiﬁcant dif-
ferences were found in age (P¼0.011), though not height or weight
between the different KLGs. An increase of one KLG resulted in over a
four times increased risk of THR, OR¼4.13 (95%CI 2.77-6.16) P<0.001,
but was not predictive of hip fracture OR¼1.32 (95%CI 0.71-2.45)
P¼0.39. No signiﬁcant difference was found in the proportion with or
without OP at each KLG (P¼0.13 Figure 1).There was a signiﬁcant rela-
tionship between T-score and KLG at the spine (P¼0.018) and at the
right and left femoral neck (P¼0.003 and 0.002 respectively) with the
same, but non-signiﬁcant pattern at the right and left total hip site
(P¼0.742 and 0.477 respectively).Figure 1. Similar proportions of OP and Normal BMD were observed
across the KLGs
Conclusions: In this population, the prevalence of radiographic hip OA
was 38%, thoughmany showed signs of early OA (KLG1). Unsurprisingly,
KLG predicted 10 year THR, but interestingly OA did not protect against
OP, or 10 year hip fracture risk, even though signiﬁcant differences in
bone density were seen between KLG in the spine and femoral neck.
This study has shown that cohort studies designed to study OP can be
used to investigate radiographic OA with the potential to give new
insights into the epidemiology and progression of osteoarthritis and its
relationship with osteoporosis.682
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Purpose: Primary hip/knee total joint arthroplasty (TJA) is mainly
performed for osteoarthritis (OA). TJA rates are rising due to increased
lifespan and obesity, technical advances, and a shift in TJA perceptions;
the greatest rise is in those <60 years old. Younger age at TJA increases
revision risk; revision is less successful and more costly. Thus, there is a
need to ensure that TJA is being used appropriately. A decision support
tool to aid selection of TJA candidates may improve outcomes. To this
end, our objective was to determine criteria for TJA appropriateness
with input from key stakeholders.
Methods: Focus groups and interviews were conducted separately in
people with hip/knee OA, TKA surgeons, and hospital administrators to
assess perceptions of ‘TJA appropriateness’. Interviews/focus groups
were led by an experienced qualitative researcher and audio-taped and
transcribed verbatim. A subset of transcripts was reviewed independ-
ently by two qualitative researchers to identify distinct themes that
emerged. The themes were then compared and discussed until con-
sensus was reached and a coding scheme generated. Transcripts were
coded using this scheme and content analysis performed to identify TJA
appropriateness themes by group. Triangulation of themes identiﬁed
unique appropriateness criteria, which were then fed back to partic-
ipants. For each theme, participants were asked to indicate their level of
agreement with its inclusion in assessing patients’ appropriateness for
TJA (‘deﬁnitely agree’ to ‘deﬁnitely disagree’). Surgeons and people with
OA were also asked to rank order TJA outcomes based on their impor-
tance in determining post hoc whether a TJA had been ‘appropriate’,
from 1, ‘very important’ to 5, ‘not at all important’ (no serious compli-
cation, improved pain and function, satisfaction, and they would
undergo TJA again).
Results: 58 people with OA attended 11 focus groups (mean age 72 yrs;
79% female). They equated appropriateness with surgical candidacy.
Pain intensity and ability to cope with pain were considered most
important in determining candidacy. ‘Psychological readiness and
motivation’ were also considered important when considering suit-
ability for surgery. 14 interviews were conducted with surgeons (12
male; mean age 50 yrs). Surgeons identiﬁed joint symptoms and their
impact on patients’ quality of life as important in determining TKA
appropriateness, but placed greater importance than patients on
impairments (e.g. joint stability). They spoke of ‘surgery as a last resort’,
i.e., that appropriate non-operative treatments be tried ﬁrst, that
patient’s expectations be realistic, and that the beneﬁts of surgery
outweigh the risks. Neither group felt that patient age, social factors,
obesity, health status or x-ray severity, on their own, were important in
determining appropriateness. Thirteen Interviews in hospital admin-
istrators found that increased transparency regarding how TJA deci-
sions are made was desired. There was agreement on four
appropriateness criteria: patient has demonstrable need for TKA (OA
impacting quality of life, non-surgical treatment tried); is ready, willing
and able to undergo surgery (medically stable; willing and able to
adhere to post-op rehab); has realistic expectations; and the likelihood
of beneﬁt exceeds surgical risks (i.e., net beneﬁt). Surgeons ranked
‘patient satisfaction’ as most important in determining TJA beneﬁt;
people with OA ranked pain relief highest.
Conclusions: Four TJA appropriateness criteria were identiﬁed: dem-
onstrated TKA need; ready, willing and able to undergo surgery; real-
istic expectations; and beneﬁt greater than risk, where beneﬁt
incorporated both patient-reported improvement in knee pain and
satisfaction with results. Research is needed to assess the predictive
validity of these criteria, evaluated pre-TKA, for subsequent attainment
of TKA beneﬁt to inform the development of a TKA decision support
tool.
